The identification and functional characterization of a novel mast cell isoform of the microphthalmia-associated transcription factor.
The microphthalmia-associated transcription factor (Mitf) is critical for mast cell development based on the severe mast cell deficiency seen in Mitf mutant mice. Mitf also is important for the development of melanocytes, osteoclasts, and retinal pigment epithelium. The lineage-restricted phenotypes of Mitf mutations correlate with tissue-restricted expression of Mitf, a feature due in part to the presence of several distinct Mitf isoforms. We report the identification and characterization of a novel mast cell isoform, Mitf-mc. This isoform arises from alternative splicing of a novel 5'-exon onto the common body of the gene and is predicted to encode a unique 43-amino acid sequence at its amino terminus. It is specifically expressed in mast cells. The mast cell isoform functions differently from the melanocyte isoform in its ability to activate cell type-specific Mitf gene targets. Mitf-mc functions only on a mast cell target promoter and fails to activate a melanocyte target promoter despite binding to its E-box element. Moreover, Mitf-mc heterodimerizes with a closely related transcription factor, Tfe3, and dominantly inhibits the ability of Tfe3 to transactivate a melanocyte-specific promoter. These studies identify a new isoform of Mitf with tissue-specific features that may underlie key aspects of the mast cell phenotype of Mitf mutations.